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KARYOTYPES OF FIVE SPECIES OF CUBAN LIZARDS

CALVIN A. PorRTER, RoNALD I. CROMBIE, AND ROBERT J. BAKER

In August 1988, we obtained several species of lizards from the
Guantanamo Naval Base, Guantanamo (formerly Oriente) Pro-
vince of Cuba. All but two individuals of these lizards were
returned to the laboratory at Texas Tech University, and we
prepared karyotypes from testes or bone marrow according to the
procedures of Porter and Sites (1986). The remaining two lizards
were karyotyped from tissue cultures (Sites et al., 1979) in the
laboratory of Michael W. Haiduk at Lamar University. The
lizards studied included four species of the iguanid genera
Leiocephalus and Anolis, and one species of the teiid genus
Ameiva. All specimens are deposited as vouchers in the
herpetology collection at Texas Tech University. The karyotypes
of these species are described below.

Leiocephalus.—Representatives of two species of this genus
both had 12 metacentic macrochromosomes, but differed in the
number of microchromosomes. Three females of L. carinatus had
a diploid number of 34, with 22 microchromosomes (Fig. 1A).

Five individuals of L. raviceps (four males and one female)
were examined, and all had 18 microchromosomes and a diploid
number of 30 (Fig. 1B, C). In the males (Fig. 1B), one
microchromosome was considerably smaller than any of the
others. Examination of more than nine diakinesis cells from three
of the four males showed that this chromosome formed a
heteromorphic bivalent with a larger microchromosome (Fig. 2A).
Secondary spermatocytes had a haploid number of 15 (Fig. 2B).
The single female examined of this species (Fig. 1C) had the same
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Fic. 1—A) Karyotype of fermale Leiocephalus carinatus; B) karyotype of male
Leiocephalus raviceps showing the heteromorphic pair of sex chromosomes
(arrow); C) karyotype of female Ieiocephalus raviceps; D) karyotype ol male
Anolis porcatus; F) karyotype of female Ametva aubert.

number of microchromosomes as the males, but did not have the
unusually small microchromosome. These data suggest that L.
raviceps has an XX/XY sex chromosome system, with the Y
chromosome being minute, as has been reported in several species
of the sceloporine genera Uta (Pennock et al., 1969) and
Sceloporus (Cole, 1971a, 19716, 1978). The minute Y was seen in
some of the secondary spermatocytes examined from males of this
species. The remainder of the spermatocytes presumably possesed
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Fi16. 2—Meiotic cells from male lizards. A) Diakinesis of Leiocephalus raviceps
(the heteromorphic sex bivalent is indicated by an arrow); B) secondary
spermatoctye  [rom  Leiocephalus raviceps (the presumed Y chromosome is
indicated by an arrow); C) diakinesis of Anolis homolechis; D) secondary
spermatocyte from Anolis porcatus.

the larger X chromosome, which is not distinguishable from the
autosomal microchromosomes. Neither Gorman et al. (1967) nor
Paull et al. (1976) mentioned sex chromosomes in other species of
Leiocephalus, but slight heteromorphism in the microchromo-
somes easily might have been overlooked, and the heterogametic
sex may not have been karyotyped in some cases.

Gorman et al. (1967) reported the karyotype of Haitian
Leiocephalus schreibersi to consist ol 12 metacentric macroch-
romosomes and 24 microchromosomes. Most 1guanid genera that
have been studied contain species with this 12 plus 24 karyotype,
or a karyotype only slightly modified from that form. The 12
plus 24 karyotype is found in all of the major radiations of
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1guanids, except the sceloporines, where all species (excluding the
chromosomally diverse genus Sceloporus) have a 12 plus 22
karyotype. Some authors (Gorman et al., 1967; Paull et al., 1976;
Bickham, 1984) have argued that the 12 plus 24 karyotype is
ancestral for the family Iguanidae (and perhaps the entire
suborder), although others (Cole, 1970, 1971b; King, 1981) have
expressed differing opinions.

All Leiocephalus species karyotyped to date have 12 metacentric
macrochromosomes, and the same pattern is found in other
tropidurine genera such as Tropidurus and at least some members
of the genus Liolaemus (Paull et al., 1976; Peccinini-Seale, 1981).
Leiocephalus karyotypes vary from the basic iguanid pattern only
in the number of microchromosomes.

Paull et al. (1976) reported unpublished data of W. P. Hall
from four unspecified species of Leiocephalus. Hall confirmed
the L. schretbers: karyotype in at least one other Hispaniolan
species, but “found representatives of the Cuban branch of the
genus”’ to have only 20 microchromosomes. Paull et al. (1976) did
not indicate which Cuban species were karyotyped by Hall, but
based on the karyotype, it would appear that neither of the two
species examined by us were included in Hall’s studies.

Anolis.—We karyotyped two species of Anolis, and confirmed
the karyotypes reported for these species by Gorman and Atkins
(1968). Three male A. homolechis were examined, and all showed
a 2n = 28 karyotype with 14 biarmed macrochromosomes, and 14
microchromosomes. This karyotype was determined primarily
from diakinesis cells, which had 14 bivalents (Fig. 2C).

One male A. porcatus had a 2n = 36 karyotype with 12
biarmed macrochromosomes, and 24 microchromosomes (Fig.
ID). This karyotype i1s common among the alpha Anolis
(Gorman et al., 1967, Gorman and Atkins, 1968; Gilboa, 1975).
No diakinesis arrays were found from this individual of A.
porcatus, but haploid secondary spermatocytes showed the
expected n = 18 karyotype (Fig. 2D).

Ameiva auberi.—We karyotyped one juvenile female of this
species, and found a diploid number of 50, as in all other
members of the genus that have been karyotyped (Matthey, 1933;
Gorman, 1970, 1973; Gilboa, 1975). The 13 largest chromosome
pairs in Ametva are classified as macrochromosomes, although
the size difference between macrochromosomes and microchromo-
somes 1s not particularly distinct. The karyotypes of Ameiva
species differ only in the number of biarmed chromosomes.
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Gorman (1970) hypothesized that the all-acrocentric karyotype of
the mainland species Ameiva ameiva 1s ancestral for the genus.
The same karyotype also is found in 4. exsul from Puerto Rico
(Gorman, 1970). However, other Caribbean Ameiva that have
been studied have partially biarmed karyotypes, and the biarmed
condition is apparently restricted to species from the West Indies
(Gorman, 1970; Gilboa, 1975; Peccinini-Seale, 1981). In two
Caribbean species (4. dorsalis from Jamaica and 4. maynard:
from the southern Bahamas), only the two largest pair of
chromosomes are biarmed, whereas in the Hispaniolan species 4.
chrysolaema, pairs 1, 5, and 8 are biarmed (Gorman, 1970).

We examined six cells from the Cuban A. euberi, and found
that the five largest pair are biarmed, as well as three smaller pair
of macrochromosomes, which we designated as pairs 7, 9, and 12
(Fig. 1E). Gorman (1970) suggested that the Caribbean radiation
of the genus was derived from South American taxa having an
entirely acrocentric karyotype, and that pericentric inversions
arose 1n different combinations on the various islands. If this
interpretation 1s correct, it would appear that A. auber: has
rearranged its karyotype more extensively than other Caribbean
Ameiva thus far studied.

ACKNOWLEDGMENTS

For logistics, accommodations, and permission to work at Guantanamo Bay,
we thank Lt. Bob Hines, Capt. Bruce Williams, and Chief Michael S. Potts. For
assistance in collecting, we thank Linda K. Gordon, l.ora Head, Karen McBee,
Robert Owen, Carl Phillips, Michael S. Portts, and Robin Ulrich. Fred Stangl
organized our trip and worked out many of the original plans. Michael W.
Haiduk karyotyped some of the specimens used in the study. Ronald Van Den
Bussche and Addison Wynn reviewed the manuscript, and we thank Ernest E.
Williams for helpful correspondence. Laboratory work was supported by National
Science Foundation Grant no. BSR 86-00646.

LiTERATURE CITED

Bicknam, J. W. 1984. Patterns and modes of chromosomal evolution in
reptiles.  Pp. 13-40, in Chromosomes in evolution of eukaryotic groups (A. K.
Sharma and A. Sharma, eds.), CRC Press, 2:1-269.

Corg, C. J. 1970. Karyotypes and evolution of the spinosus group of lizards in
the genus Sceloporus.  Amer. Mus. Novit., 2431: 1-47.

1971a.  Karyotypes of the five monotypic species groups of lizards in the

genus Sceloporus.  Amer. Mus. Novit., 2450: 1-17.

1971h.  Karyotypes and other relationships of the pyrocephalus group of

lizards in the genus Sceloporus. Herpetologica, 27: 1-8.

1978.  Karyotypes and systematics of the lizards in the variabilis, jalapae,

and scalaris species groups of the genus Sceloporus. Amer. Mus. Novit., 2653:

1-13.




6 OCCASIONAL PAPERS MUSEUM TEXAS TECH UNIVERSITY

Giieoa, L. 1975, Karyotypes ol amphibians & reptiles: a bibliographic
review.  Pp. 91-156, in 1974 Yearbook ol herpetology (H. G. Dowling, ed.),
HISS Publ., Amer. Mus. Nar. Hist., New York, 256 pp.

GorMan, G. €. 1970. Chromosomes and the systematics ol the [amily Teiidae
{Sauria, Reptilia).  Copera, 1970: 230-245.

1973. The chromosomes of the Reptilia, a cytotaxonomic interpreta-
tion. Pp. 349-424, in Cytotaxonomy and vertebrate evolution (A. B. Chiarelli,
and E. Capanna, eds.), Academic Press, New York, 783 pp.

Gorman, G. C., anp L. ATkINs. 1968. New karyotypic data for 16 species of
Anolis (Sauria: Iguanidae} {rom Cuba, Jamaica, and the Cayman
Islands. Herpetologica, 24: 13-21.

Gorman, G. C., L. Arkins, anp T. HorzinGger.  1967. New karvotypic data on
15 genera of lizards in the family Iguanidae, with a discnssion of taxonomic
and cytological implictions.  Cytogenetics, 6: 286-299.

Kine, M. 1981. Chromosome change and speciation in lizards. Pp. 262-285, in
Evolution and speciation. Essays in honor of M.J.D. White (W. R, Atchley and
D. S. Woodrult, eds.), Cambridge Univ. Press, ix + 436 pp.

Marraey, R. 1933, La fonnule chromosomiale de Tupinambis teguixin L. et
d’dmeiva surinamensis, Laur.  Comptes Rendus des Séances de La Sociétée de
Biologie, 112: 115-116.

Pavrr, D., K. E. Wirniams, anp W. P. Harr, 1976, Lizard karyotypes [rom the
Galapoagos islands: chromosomes in phylogeny and evolution.  Breviora, 441:
1-31.

Pennock, Lo A, D. W Tinkeg, aNp M. W. SHaw. 1969, Minuw Y chromosome
in the lizard genus Ute (family Ignanidae). Cytogeneucs, 8: 9-19.

PreaiNini-Seare, D, 1981, New developments in vertebrate cytoraxonomy. IV,
Cytogenetic studies in reptiles.  Generica, b6: 123-148.

Porter, C. A, anp J. W. Sites, Jr. 1986, Evolution ol Sceloporus grammicus
complex (Sauria: Iguanidae) in central Mexico: population cytogenetics.  Syst.
Zool., 35: 334-358.

Sires, J. W., Jr, J. W. Bicknam, M. W. Hamwuk, anp J. B. Iverson.
1979.  Banded karyotypes of six taxa of kinosternid turtles.  Copeia, 1979: 692-698.

Addresses ol authors: G. A, PorTer anp R. ]. Baker, The Museum and
Department of Biological Sciences, Texas Tech Unwversity, Lubbock, TX 79409; R.
I. CroMBix, Division of Amphibians and Reptiles, National Museum of Natural
History, Smithsoman Institution, Washington, DC 20560. Received 23 February
1989, accepted 14 March 1989.



